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Let x, y, z be the coordinates of any particle of the medium in its natural state, and £, rj, % the displacements of the same particle at the end of time t, measured in the directions of the three axes respectively. Then the first of the equations of motion may be put under the form
where a2 and 62 denote the two arbitrary constants.    Put for shortness
+     +     -8 ............................... (1)
dx    dy    dz
and represent by V2f the quantity multiplied by &2.    According to  this notation, the three equations of motion are
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It is to be observed that 8 denotes the dilatation of volume of the element situated at (no, y, z). In the limiting case in which the medium is regarded as absolutely incompressible S vanishes ; but, in order that equations (2) may preserve their generality, we must suppose a at the same time to become infinite, and replace a? 8 by a new function of the coordinates.
These equations simplify very much in their application to plane waves. If the ray be parallel to 0 X, and the direction of vibration parallel to 02, we have £ = 0, y =• 0, while £ is a function of x and i only. Equation (1) and the first pair of equations (2) are thus satisfied identically. The third equation gives
of which the solution is
where /is an arbitrary function.
The question as to the law of the secondary waves is thus answered b) Stokes. "Let £=0,77 = 0, £=f(bt — «) be the displacements corresponding to the incident light ; let Oi be any point in the plane P (of the wave-front) d8 an element of that plane adjacent to Oij and consider the disturbance du< to that portion only of the incident disturbance which passes continually across dS. Let 0 be any point in the medium situated at a distance iron the point 0^ which is large in comparison with the length of a wave ; le OiO = r, and let this line make an angle 0 with the direction of propagatioited. Even in the much simpler case of sound, where we know what we have to deal with, the mathematical difficulties are formidable; and we are not able to solve even such an apparently elementary question as the transmission of sound past a rigid infinitely thin plane screen, bounded by a straight edge f, or perforated with a circular aperture. But, without entering upon matters of this kind, we may inquire in what manner a primary wave may be resolved into elementary secondary waves, and in particular as to the law of intensity and polarization in a secondary wave as dependent upon its direction of propagation, and upon the character as regards polarization of the primary wave. This question is treated by Stokes in his " Dynamical Theory of Diffraction"^: on the basis of the elastic solid theory.
